Before presenting this paper I would like to say a few words as to the manner in which I became interested in the vaccine treatment of suppurative otitis media, and to admit that I am somewhat of an enthusiast. My deductions, therefore, as to the value of this form of therapy may be taken, if you see fit, with a certain allowance for the rose colored spectacles I may be presumed to be looking through. Noone realizes more fully than I do that it is only too easy to' see the kind of results one wishes for when one becomes an optimist in regard to a certain form of therapy; and too often unreliable statistics are given out, due to the desire of the therapist, honest tliough he may be, to prove the point he is interested in. Therefore, in seriously undertaking the clinical investigation of this subject, the tests were purposely made as rigid as possible by, as a rule, excluding other forms of treatment during the administration of. bacterial vaccines, so that the results should have some weight in the consideration of the subject. Though much impressed with the possible value of vaccine therapy in the management of suppurative diseases of the ear when Wright first read his epoch-making paper, it was some years before the clinical application was taken up seriously, although from time to time good results were obtained in ear cases with the use of autogenous vaccines. The greatest draw-*Read in part at the meeting of the Section on Otology and Laryngology of the College of Physicians of Philadelphia, February 17, 1915;  and in full before the S~ction on Ophthalmology and Oto-Laryngology of the Academy of Medicine of Northern New Jersey, March 22, 1915 (by invitation). back was the difficulty in getting efficient vaccines made, since I am not myself a bacteriologist, and had to rely on our already overworked hospital laboratories. In the last year or two, however, the making of vaccines has been so much simplified that a good laboratory assistant, pathologic resident or clinical assistant can be readily trained to do efficient work; and also the use of stock suspensions, either commercial or of home-make, has proven of much value. Indeed, the first series of cases I observed was one of sixty-three consecutive· suppurating ear cases treated just as they came to the out patient department of the Pennsylvania Hospital with a well known brand of commercial vaccine, and the results were so striking that I have followed the practice in private work with good results, and have undertaken a series of chronic ears treated with autogenous vaccines for comparison, with the results, so far, in favor of the former; but for this I think there are various good reasons.
Since my title is the Vaccine Treatment of Suppurative Otitis Media, I will. consider it under two headings, the acute (including the subacute), and the chronic types. Since it is impossible to make a sharp differentiation of these two classes, I have accepted, for the purposes of this paper, the arbitrary ruling that any unchecked discharge of over six weeks' duration belongs to the chronic class. I must~lso state that I shall confine myself entirely to the clinical side of the subject.
THE ACUTE CASES.
As I have frequently pointed out, when discussing this subject, we must not forget that most of these recover in a short time with any of the accepted forms of treatment, or even without any, and that, therefore, vaccines must not be given too much credit. On the other hand, we all, I suppose, see some of these cases that prove intractable, either from the fact that the opening in the membrana tympani fails to remain patulous and provide sufficient drainage, or that the discharge, in spite of constant effort, continues to flow and the case approaches the limits of the acute class without an arrest being effected. It is in this class of cases that a simple mastoidectomy or antrotomy is often advocated, in order to provide adequate drainage other than through the membrane, with the object of conserving the hearing and putting a period to the discharge. It is in this class of cases, also, that Mr. Heath's socalled conservative radical operation seems to have its greatest success. In view of the fact that so many of these cases can be successfully coped with by standard methods, it has never seemed to me worth while to employ vaccines as a routine or until I begin to get dissatisfied with the progress of the case, and then I have rarely been disappointed in the results obtained. Equally good results may be obtained with the autogenous or commercial products, though the preference should be given the former where obtainable, since their use is undoubtedly more accurate and scientific.
•
Conceding that the given case has had appropriate treatment for from a few days to a few weeks without improvement sufficient to justify the aurist in continuing the waiting policy, the vaccine treatment should be given consideration, since, at the worst, it can do no harm. In this connection it may be stated that no untoward result, except one which will be mentioned later, has ever been observed by the writer in the treatment of perhaps two hundred or more cases, necessitating the giving of over one thousand injections. Having resolved upon the use of an autogenous vaccine, such being procurable, it is first necessary to obtain an uncontaminated culture of the causative organism from the seat of disease, and I know no better technic than that recently published by Haskin of New York. All discharge is removed from the canal by gentle swabbing or by suction, and the canal and drum head sterilized with ninety per cent alcohol, with the addition of bichlorid 1 to 8,000, if thought advisable. If there is not an existing perforation, of course free incision must be done. Pus from the middle ear is now forced out by tympanic inflation or aspirated with the otoscope, and a small portion transferred with a platinum loop or cotton wound probe to an agar slant, which is then sent to the laboratory for incubation. The ordinary cotton-tipped wooden applicator usually furnished for the purpose is nearly useless for ear cases, as it is too large and clumsy and thus easily contaminated, or it may be impossible to reach the perforation, much less to pa!!s through it. In 1911 Dr. Nagle of Boston gave out the technic by which she was able to make very successful vaccines. This was simply to incubate the cultures till the height of the growth was nearly reached, when it was.
washed off with normal saline solution, sterilized and counted. This method does not take into account conditions where there is more than one organism present-all are grown together, apparently. Most trained bacteriologists prefer to plate out the different organisms found, subculture them and then, if desirable, make the mixture afterwards. By this method much greater accuracy in dosage can be obtained, and it is the method we have followed.
Dosage is an arbitrary matter that must depend upon conditions of age, size and type of organism used. As a general rule, for an adult, about five hundred million staphylococci, B. pyocyaneus or diphtheroid, and from thirty to fifty million of the other organisms, are used for the initial dose. This is reduced to about a sixth for a child under three years of age, and increased for the varying ages in proportion up to maturity. The injection is made beneath the skin, after sterilizing with alcohol or tincture of iodin, with a fine hypodermic needle. The use of alcohol is preferable, because it does not obscure the following local reaction, which is used as a guide for the succeeding doses. As a rule these are given every three or four days, and the aim is to increase each one to keep about the reaction point, it being thought that the immunity raised in this way is the best and that it does not subject the patient to the danger of the socalled negative phase, the result of overtreatment or of slow immunization. Anaphylactic reactions have not been observed. In a case that responds favorably we expect to get, following the first dose, and occasionally the second, a local areola about the site of injection, which is usually the upper arm, varying in size from two to four inches, appearing in from ten to fifteen hours and lasting as long as forty-eight, accompanied by some slight induration and tenderness. Sometimes there is no local reaction at all. A general reaction may be obtained consisting in a slight rise of temperature, headache, possibly chilly sensations and lassitude for a few hours. In the ear itself the discharge usually increases at first, becomes thinner, and then may cease altogether. Secondary injections, if the dose is right, seldom show any marked reactions.
Homemade laboratory stock vaccines may be substituted for the autogenous product where available, providing the infecting organism can be determined, and often good results are thus obtained. The advantage is that treatment can be started at once instead of waiting seventy-two hours or more while the autogenous vaccine is in course of preparation. This does not contraindicate the administration of the latter when prepared, provided the case is not already cured by that time. It is our custom at the Pennsylvania and Polyclinic Hospitals, when a good potent vaccine is obtained, to keep all that is left over for use in this manner, and many times it has proved most serviceable, saving the time and trouble o.{ preparing a fresh vaccine. So uniform has been our success. with these two methods that if great improvement is not noted! after a few injections, we consider our vaccine a failure ornonpotent, and proceed to make a new one from a fresh culture. At this time it may be found, also, that the type of the infecting organism has changed.
A third most useful procedure is the use of the much abused commercial mixed vaccine. Theoretically not scientific in its application, it nevertheless has many cures to its credit, and can be used where the two other forms of vaccine are not available, being kept in bulk in the aurist's medicine cabinet or instrument bag. These vaccines, usually called mixed catarrhal, or some such name, contain five or six of the commoner varieties of pusproducing organisms, and will check the infection in most acute aural suppurations. They are cheap, easily obtainable, keep well, and are always at hand for emergencies and for the use of the practitioner without access to a laboratory, or for patients who cannot afford even the five dollar fee now charged by many laboratories for the autogenous product. As a rule, these mixed vaccines contain the streptococcus, staphylococcus aureus and albus, pneumococcus, micrococcus catarrhalis and Friedlander bacillus in varying numbers per cubic centimeter, ·and there are several reliable makes now on the market. If improvement does not follow in a few days, a culture must be made to determine the infecting agent, for it may be none of those just mentioned as included in the mixture.
Whatever method is used, it seems to be the best practice to give one or two injections of the maximum dose after the ear has become dry, in order to insure permanency. A few typical, cases may be cited from many as illustrations.
.1. My very first case, five or six years ago, was a three-
year-old child at the Polyclinic with acute suppurative otitis media in one ear, of two days' duration, bulging drum, mastoid tenderness and moderate temperature. Incision released the contained pus, but for three weeks the same condition continued, the incisions, large though they were, closing rapidly and being reopened every few days. Operation was urged but refused, and so an autogenous vaccine was made up. Absolutely all symptoms disappeared after the second dose, and the ear has remained well and dry up to the present time. 2. A girl of eighteen was admitted to the Pennsylvania Hospital as a mastoid case, with aural discharge for ten days, and mild mastoid symptoms, but refused operation, and for two weeks remained in about the same condition. As a culture showed the staphylococcus aureus, a stock laboratory suspension of this organism was administered, and she was discharged well immediately after the second dose.
3. A private case in the country, some distance out of town, had acute suppurative otitis media, and both membrana tympani were incised twice. As the discharge then continued unabated for over two weeks and the hearing was becoming much impaired, and as, under the circumstances, I could not attend to the case personally, the family physician, under my direction, administered mixed commercial vaccine, and three injections were sufficient to clear up the condition.
4. An hysteric boy of eight years came to the dispensary with an acute discharge of two weeks' duration and a very tender canal. He was very hard to control, and after three attempts at ordinary forms of treatment, a mixed commercial vaccine of another make from the preceding was given. Four doses sufficed to give him a dry ear, all earache having disappeared after the second dose, and with infinitely less trouble to all parties than would have occurred with any other form of treatment.
S. A man with an infected traumatic rupture of the drum did not improve under ordinary treatment for three weeks, during which time the perforation enlarged greatly and the discharge became foul. Three doses of the same vaccine as the last gave him a dry ear and one that remained dry.
6. In a series of seventeen acute and subacute cases at the Pennsylvania Hospital in 1913-14, treated with commercial vaccines without other forms of treatment except incision of the membrana tympani when indicated, one hundred per cent of dry ears were obtained in a short space of time. Several of these cases had fairly well marked mastoid symptoms. THE CHRONIC CASES. In dealing with the chronic form of middle ear suppuration we must not forget, in drawing our conclusions as to the value of vaccine therapy, that many of these cases are intermittent in type and are dry for long intervals at a time, and that this condition may occur during the administration and independently of the vaccines. Also that in the presence of extensive bony necrosis or of chronic mastoiditis with cholesteatoma, we cannot expect favorable results without first getting rid of these conditions by surgical means. As an adjunct to the mastoid operation their value has been proved, and according to the reports of Nagle, Haskin and others the same holds good for the otitis media. We must also remember that here, even more than in the acute type, there is often much contamination, and it is difficult at times to pick out the causative organism. Moreover, the type of infection may change from week to week, necessitating the preparation of new vaccines.
In a series of forty-six cases, treated just as they came to the out patient department of the Pennsylvania Hospital, thirty-nine dry ears were obtained by the use of commercial mixed vaccines, with an average of about five doses, or twenty days' treatment. The seven that did not respond to treatment were cultured out and all showed organisms not included in the mixture given-a· very evident cause for failure. Most of this series had been treated by ordinary measures for long periods of time without result, and all were observed for a period of three months or more after the cessation of discharge, through the cooperation of the Social Service Department of the hospital.
To check up this work, my assistant, Dr. M. S. Ersner, and the writer last. summer undertook a series of cases, selected under the same conditions, with autogenous vaccine treatment; Dr. Ersner making them himself in the laboratory of the Polyclinic Hospital. He had never done this work before, so that the results obtained justify the belief that the process is not such an extremely difficult one for an intelligent man. Some of our failures may also probably be set down to our early inexperience in this laboratory technic. This series was not so successful as the one just quoted, for, out of twentyeight cases, dry ears that appeared to be permanent were secured in but a little over forty per cent. In this series a number of our cases were irregular in attendance and some were lost sight of altogether, as the Social Service was too busy at :this time to be given all of this extra work of bringing back negligent cases. A number of points were brought home to us, however, that seemed of value. In the first place, cases that were not doing well, on being recultured frequently showed a change in the organism obtained, which might account for the failure of the first vaccine. Suppurating ears complicated by the presence of bacillus pyocyaneus are usually considered difficult or impossible to treat satisfactorily with vaccines, as these bacilli are considered, not as causative agents, but as saprophytes. West, of London, is the only authority that could be found in a search of the literature some time ago, that had been successful in these cases. Considerably to our surprise, therefore, in some of our most successful cases this bacillus was present, several times being the only organism recovered. The value of homemade stock vaccines was tested out also, for the vaccine prepared from a case showing a pure culture of staphylococci that was dry after a few injections, was given to four other unsatisfactory staphylococcic infections while awaiting the preparation of a fresh: vaccine, and dry ears resulted in all four after a few injections. It must be remembered that these cases were all of the type that had previously resisted forms of treatment other than the radical operation.
The one untoward result observed was in a case not in this series but treated some months before. She had foul discharging ears of many years' duration, an eczematous condition of the canals that nearly occluded them and made it absolutely impossible to inspect the drum membranes, and an enormous infiltration of the auricles, more than doubling their normal size. She was cultured and a vaccine prepared, one close of which was injected into the arm. The vaccine was a pure streptococcus. She promptly developed at the site of the injection a large abscess which incapacitated her for some time. The vaccine was at once sent back to the laboratory and tested for sterility. It was not sterile, having been under-heated. This was not one of Dr. Ersner's vaccines, but was made for us before we undertook the preparation of our own vaccines. The sequel is most interesting. The abscess healed uneventfully, and so also did one of the ears, which became dry for the first time in seventeen years. The discharge from the other became very slight and odorless, and the eczema and induration entirely disappeared, so that in a week or so a fine view could be obtained of both middle ears. The auricles became normal in size, soft and pliable, instead of hard and board-like, and all scaling, crusting and itching ceased. Since then we have attempted to dry up the other ear-needless to say with fresh vaccines-but have not yet succeeded.
The treatment of postoperative mastoiditis with vaccines has been used successfully by many surgeons, and I would like, in this connection, to report two recent cases in which this method was used to advantage, and some conclusions that may be drawn from them. Both were complications of chronic suppurative otitis media.
Yetta Fierson, a Russian Jewess, a seamstress by occupation, single and twenty-one years old, had an attack of acute suppurative otitis media in the left ear in February, 1914. following an acute coryza. This was neglected and continued to discharge profusely until she first came under my observation at the Polyclinic Hospital on June 30, 1914, when she presented the following condition: The external canal was filled with a rather thick, offensive and somewhat greenish discharge. A large perforation existed through which protruded a polyp. This was removed and all regular methods of treatment were tried without success in even ameliorating her condition. Granulations were removed several times, and on August Ist we cultured the ear for the purpose of preparing a vaccine, but failed to get a satisfactory growth and had to make a second attempt on August 20th. This showed a pure culture of staphylococcus, and on September 3rd, seven months after the inception of the trouble, and two months after the institution of treatment, she received an initial dose of ninety-five million. On September 5th one hundred and ninety million were given; on the l l th, one hundred and ninety million again. The discharge was less in amount and thicker. The dose was reduced on the 15th, and on the 17th, when the discharge was again profuse, a new vaccine was started. This was again staphylococcus in pure culture. She failed to return for some time, hut at last, on October 29th, she received two hundred and fifty million; November 3rd, six hundred and forty-five million, and on November 7th, twelve hundred and ninety million. At this time only a slight moisture remained, and following another dose of the same size on the IOth, the ear became dry for the first time. On the 14th one more dose, of the same size as the two preceding, was given for immunization, and she was considered ready for dismissal. The vaccines were all made by my assistant, Dr. M. S. Ersner, in the hospital laboratory, under the direction of Dr. John A. Kolmer.
On November 16th, two days after the last dose, she contracted an acute coryza from some exposure, with pain in the left ear, and presented herself at the hospital the next day with a bulging drum, although there was still some of the perforation remaining unclosed, marked mastoid tenderness, swelling and a temperature of 101.4 0 • The membrane was freely incised. She returned on the 19th with a normal temperature and a profuse discharge, but with her mastoid symptoms more marked. A culture from the aural discharge now showed streptococci in pure culture.
As there was no vacant bed in the Polyclinic, I transferred her to the Pennsylvania Hospital and opened the mastoid on the 20th. It was a typical case of acute mastoiditis of the Bezold type, with perforation at the tip with a small collection of pus beneath and considerable exposure of the lateral sinus., Owing to the extension into the neck and the exposure of the sinus the wound was not closed very tightly, although the upper part was allowed to fill with blood clot.
A culture from the pus in the mastoid, made by Dr. Richardson, resident pathologist, again showed streptococci, and I directed the preparation of a vaccine. This: was ready on the 28th of November, and twenty-five million were given, followed by fifty million in three days. The ear became dry after the second dose and the mastoid healed kindly, she being discharged from the hospital on December 5th, although she might have gone at the end of the first week, having been kept for purposes of observation of the vaccine reactions. Two more doses of seventy-five million were given at four-day intervals for immunity. By December 20th the perforation was closed, and the mastoid wound was healed in three weeks from the operation, with very slight scarring or deformity.
I have recited the history of this case in some detail because it presents some points of interest out of the ordinary. The first part simply illustrates the course towards arrest of the average favorable vaccine case-i. e., a dry ear after from two to six doses. The failure of the first vaccine prepared was probably due to the fact that it was not a potent vaccine, although in what the lack of potency consisted is another question. It may have been overheated in the sterilization, or we may have been using too small a dose. The second staphylococcic vaccine dried the ear in three doses, but the doses were very much larger. Following the acute coryza the suppuration recurred, although this time the infecting organism was a streptococcus. To my mind this must not be considered a failure of the staphylococcus vaccine or in the light of a recurrence, but as a distinct new infection by a different organism, as cultures from the middle ear and mastoid uniformly showed the streptococcus in pure culture. This was further proved by the quick cessation of discharge after two injections of this vaccine and the rapid healing of the wide open mastoid wound, not to mention the almost sudden and complete closure of a rather large perforation which had existed for nearly eleven months and through which large granulation masses had protruded until the vaccine treatment was instituted, when they disappeared to return no more. Hearing is good, although she complains of slight tinnitus, and the appearance of the drum approximates normal.
The second case is that of a fairly well nourished child of fourteen months, who came to the Pennsylvania Hospital November 30, 1914, with a history of both ears discharging for several months, it being impossible to elicit the exact number. Moderate tonsil and adenoid hypertrophies were present. Five days before admission an acute mastoiditis had developed on the left side, and there was a large subperiosteal abscess. Temperature was 100.4 0 ; pulse, 148, and respirations, 44. A medium sized perforation was present in each drum. Marked facial paralysis existed on the left side, the baby being unable to close the eye more than half way and the mouth being very much distorted. This had existed for several days. The leucocyte count was twenty-three thousand, and a culture from the ear showed streptococcus in pure culture. The mastoid was opened at once, a perforation of the cortex discovered and a large amount of pus evacuated. The mastoid process, what there was of it, was cleaned out. and a blood clot dressing used with a small cigarette drain to the aditus. On recovery from the ether, on the subsequent day, the paralysis of the eyelid was somewhat less marked, but on the second day after operation the temperature rose to 106.4°and the child seemed pretty sick.
I think it was an error of judgment to use the blood clot method in a case involving the seventh nerve, and I hastened to repair this by a wide opening of the wound, which it distressed me to do, since it was healing nicely.
Pus taken at the time of the operation showed a pure culture of streptococci, and I had a vaccine made by my resident, Dr. Flick, and held in readiness. There were no other untoward symptoms except a very slight stiffness of the neck without either Kcrnig or Babinski signs, and the temperature, after staying around 104°for two days, yielded to 'sponging and reached normal on the fourth day after operation, December 4th. The facial paralysis was steadily improving, the eye closing well at this time. On December 13th five millions of the autogenous streptococcic vaccine were given, with slight local and no general reaction, and the patient left the hospital on the 16th. Further doses were fifteen million on the 16th, fifteen million on the 21st, twenty million on the 30th, thirty-five million on January 6th, and fifty million on January 13th. The left ear ceased discharging after the third dose and the right after the fifth. The intervals between treatments were longer, I believe, than is good practice, but the parents were very indifferent and it was difficult to get them to return at the proper times. The mastoid wound was closed in with little deformity in less than three weeks, and at that time only a trace of the paralysis lingered and the child had increased tremendously in weight and strength.
The feature of the case that I wish to call attention to is not the fact that the ear operated upon ceased discharging fairly promptly, nor that the wide-open wound healed in a short time, nor yet that the facial paralysis disappeared. All these happen frequently, but the drainage of one ear through the mastoid does not cause cessation of discharge from the opposite one, and I think the vaccine must be given credit for that much. It is worthy of note that the ear on the unoperated side was ten days longer in drying than was the other, due, doubtless, to the better drainage in the latter. There is one reason for the clearing up of the right, or unoperated, ear that is a possible explanation aside from the vaccine. That is, the fact of the rapid improvement in the child's general health following the operation, she having soon become rosy in color and having put on weight at an amazing rate. It is, of course, well recognized that improvement in general health is a great help towards the cure of a suppurating middle ear. In this case no local treatment whatever was used, the child being very unruly and difficult to handle. I am inclined to attribute the arrest of the discharge to the vaccine rather than to the child's physical condition, and believe that the improvement in her general health was largely due to this form of therapy, as it has been noted by Nagle, Haskin and other observers, and I can confirm it myself, that there is a frequent gain in weight and general improvement in condition following the administration of vaccines.
In discussing the results of vaccine therapy, at least in these cases, I have been careful not to use the word cured, knowing full well that relapses may occur and that the immunity established is of uncertain duration-that reinfections are prone to take place, as in all of our chronic suppurative cases. So, as we use the word "arrested" in pulmonary tuberculosis, and "relative cure" or "without symptoms of recurrence" in cancer, we must use some term in otitis media less definite than cure, although I believe these cases, many of them, to be really cured, and that subsequent outbreaks of suppuration are due to a repetition of the original process of infection, one that is liable to happen to any ear. This is what happened to the first case reported, I think, as the second attack was due to a different organism, the streptococcus. And I think, further, that if it could be tested out, we would have found her immunity to the staphylococcus' active enough to have prevented a reinfection from that type of organism.
I want to say one word about the dosage used. It will be noted that in the first case we used aminimum initial dose of ninety-five million staphylococci, and a maximum dose of twelve hundred and ninety million was given without producing any marked reaction. Larger doses of the staphylococcus group are necessary and can be used with more safety than any of the other organisms, and smaller doses of the streptococcus, as shown in our postoperative treatment, where the starting dose was but twenty-five million in the adult and the largest dose seventy-five million, also given without reaction. In fact, it has been of rare occurrence in my vaccine work to obtain any reaction other than a small area of congestion about the site of injection, lasting a day or two, with occasionally a slight rise of temperature or a little headache. The larger the dose the patient will stand without severe reaction, the better the result will be; but of course that must be regulated, not only according to the organism employed, but by the condition of the patient, age, size, etc. In the fourteen-month infant the initial dose was five million and increased five million about every fourth day up to fifty million, though her irregularity of attendance somewhat prolonged the treatment. It has become my usual habit, when finding pus in the mastoid, to have a vaccine prepared and held in readiness for emergencies, or for treatment should convalescence be unduly prolonged, although these two cases are the first of this kind that I have used them in. In a well ordered laboratory it is not a matter of great difficulty or loss of time, and even if the vaccine is never needed, nothing is lost. And, besides, it may be held for stock use.
Of course there is nothing new in this treatment of postoperative mastoiditis and chronic suppurative otitis media with vaccines. Many have used the method, but there have not been many reports published that I can find. Braislin, in 1913, reported six cases of complicated mastoiditis so treated, with satisfactory results in five. And still earlier, in 1910, McKernon reported the satisfactory employment of autogenous bacterins in cases of mastoiditis complicating scarlet fever and measles, in which type of case he found ordinarily very much delayed healing, while with the use of bacterins the time of convalescence was shortened to about that required for healing in cases not complicating the exanthemata. He notes also, as might be expected, from the shorter time required for healing, that the resultant scar was very much less' disfiguring, and that the discharge from the middle ear was easily controlled and the membrana tympani rapidly restored to normal.
Of course failures with vaccine treatment of any disease will occur-there is no such thing as a cure-all; and failures may be due to excessive necrosis, chronic mastoiditis and cholesteatoma, possibly labyrinthitis with insufficient drainage, or defective drainage from the middle ear itself, and most frequently, I think, to improperly prepared or administered vaccine. It is no easy thing to get the underlying organism from its recesses in the middle ear without contamination; the vaccine must be skillfully prepared and especially not overheated in sterilization, or its potency will be reduced or destroyed. It is needless to remark that neither must it be understerilized, or severe reaction and infection will result.
